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51 2 ^ 3^ ^JfUH cfol^. co) 
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51 9 S lO^r t}«£tr Rs #t^1» iL^^r n^f, 

51 ll£ H*i W^l Bflt^ IB £3H ^ ^ *]M<&$. Do ^ ^ 

^ tiling Di^l iL^^^r ZLeflH, 

51 12^ B^ 1 ^iL *)H« 5L^l7l Jl H^-i- ^cjr^- nfl eflc]<^ 

°fl ^-sf £<H*lfe ^ 3H V HliH^ls: Do^f ifl* ti]m^lJi Di# i£<*l^f 51^, 
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<10> H}-^ V]^3.°\ Sfl^ ^E^. ^#S>^ WJ-^ ^ ZL #*H ^ojcf. 

<n> liB^r 4^3.^ 7}^&°.S., efltq^ ^HCRadial tilt)^- 

f^^Ktangential tilt)^ ^ 7^7} $>>4. eflc]<g aV^f- ^ 

—3 ^ofl ^4tt 4^3<Hl ^A>Al^ ^A> HJ-^JI}. ZL «U}- Hj-^o) zj-t^ ^ 

t 514. <4^M M^4. DVD^l Bfl4°J iHb 0.8£ 

°l*h fNl^g IB^ 0.3.E ol*>7> 5)o^o> fVcf . 
<i2> tq^a. =5|o] a.^ eflo]^ yj^- c]i 3 oj 7l^-^^l a] ^ B?» «j i 

7>x1ji 014. z|z}- i^^i a^ *1H31, AlH(seek) -HJL ^HtII, B^ 1 *1H31 

<13> C]^ a ^ Hfl^cg igE^- afltfls ^ A ^ ^^^o]l ^Atl- 

MM 4. $BlWS, Sfl^^ IS! ^#*>C^O> ^^*V ^Ji ^C^7> 

[^o] ol=j7^ ^ 7]^ Sf^l] 
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^ ^- ^IJl al+cl ^ bl+dl^ $1#-g- wliii§>^ <2^ o)^- tilJUA]^ Do* #31; (b) 

^- 7 ] £1 Cfo]^.^^ ^s. ^^-Jf^ofl o^j] ^^-51 Ajjr!; a2 , b2, C 2, d23.-*f L 

E-i*} ^- a 2+c2 ^ b2+b2^ <ft^ ajiisH tfl^r «liH^iL Di# <S^r #31; 

^ (c) e)H;*1 i^o] ^y] cjiai 3.^^ ^#^& nfl £<H*1^- ^71 9]^ 

tilia^lS Do^- ^>7l Di» 7)2LS. 5fl tl^ iHt ^#*Rr #31* 5L 

^-^^-S. <sfe y o v ^°11 ^1^ 

^•71 (c)#3l^ (Cl) #7] <2^ Sftsfr HlJE^l^ Do^ 31^ 0^ nfl ^- 7 1 vfl^ 

^ wliii^ls Di^l 31^ & Rs* #31 » i^V^r *M w>^^>cf. 

^-71 ( C )#31^T ( C 2) tl^S-O] Rs ^ofl HlBfl^V^ HflT^I <M IS ^ <2^r 

#311- 5L^§Hr 3°1 w>^^4. 

tt^, cf^ ^.o>ofl n}5#, ^-7] -=-3^ cl^5L^ eflc]^ iH f 3^}. 

o] <^ ^^s-o,] o^ fl aijts. a i t b i ; cl) dlS-^-E^ ^ A]jr al+cl ^ 

bl+dl^l ^-8; ^H^H <2]^ o^^V WlJUA]^ Dol- QJL, ^7} IE cfol^i=^l 

^ ^^#^1 ^*fl ^r#^ ^IJl!- a2, b2, c2, d2S-^B\$] ^ a 2+c2 ^ b 2+b2^1 

c^Kg. vfl^ <H4 V tijiiAiJ: Di-I- ^ tilis^-; ^ 3H7i w]ol a o v 7 ) ^ 

31 ^£ H?"* ^#^" nfl Aj-7] o^V alJE-^1 <^ fl <g<>|^^ aJ- 7 ) ^s. o^l- a^ 
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*!Jl Do^ #7l ^ til^J: Di» 7}2~3. sfl^H ^Hl- 3#*Hr IS ^#^-1- 

<i9> £*1, 2flc]<g IS ^l7> #4)-^ JE.eMli, zl cl 

<20> o]^ f £ m>^«- -a*H* #41*1 

< 22 > £ 1-g- c^a. JEe^ojy.^ sj<yjf(l) ^ Hli *lH^-(2)» ^ltH}. 

^iWDfe 19* ^£L(100H1 SA>*>7l fl^; eflol7-]7> £U, 

100)3. 3 zfl°l*l wg^- ^^} 7 ) ^g.§ ^ 

cW ^.^.(photo diode)7> #£>-5H &t}. ^Uloflofl^ i£ q-o^c^ 87fl£l 

<23> A i H *H^(2)*r ^^(l)S^ 7l^S til HI 

Jfltf tilJE^-(21) ^ ifltf 01^(21)^] 2]*fl ^^Itt tillE^lXl- 7]M eflr^^ 

iHf 3#*Hr IS ^#^-(22)* ^til^cf. ulH7«.(2i)^ ^^^-(l)i ^£ 

IS cfo]^c^ ^^#^1 2}*H ^€ #3l# al, bl, cl, dlS.^^ 

US. al+cl ^ bl+dl^l ti]m^^ ulJSLAljr Dol- ^JL, IS 

q-ol^JE.^ vfl^ ^^s-ofl o^-gfl xi a 2, b2, c2, d2S.^ ^ ^ ^31 a 2+c2 

g b2+b22] ti^H til ill Al J: Di» ^^cf. is ^#-f(22)^r Jfltf 
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«li2^-(21)^ ^«fl «£<H*l£r ^ ^ *]*L^S. DoSf tfl^ wlJlAls Di» 7]2LS. 

< 24 > £2^3^ ^^fUH ^S-tt q-E]-sH4. 

31 47fl^ ^^1-^ zj-zf ^IJl al, bl, cl, dl-fr ^f^JL, 47}j5] 

^Ir^r a2, b2, c2, d2» ^^4. 

<26> xfl* 9]^ 2jA>Z^ *g#-g. 7 >^14. ^l^Al 

ifl^ ^-a.s.cq ^^s.o. ^ tg^^ 3]A>z|^s.^- S-^- £31, $>)4± ^Jf*£] 

& ^^-«.o] tq^a^ w c vi£( t ^)o.s ^€ ^ ^ ^Mfe £ 

JL, ^r^2] ^#^5] t]^£i£| E3H Wj-^:( t ^)6\] ^2] o_S. i£5] Z] 

o]^- ^ T^HS] y o^(t E^S] ^ 

<27> E 3^- %V^^, M ^7i^ 4-g-3f ^-o] 7 ]^^ ^ olcf. ^, ifl^ 

^r^#^ ^H(100H1 efloj^ # -i*> «J ^ wis] <£* 9 ^t\7\ 

14 1*} U J3 ^#*>*1 -S]^ ^^«^r 0*> y J*F -1*} «J S^r 0^} ^ 1 

*}31 1*> ^r%*M ^Tfl^i O ^ £27} o^cf. T^]^ 

i 1, £ £2^r ^ -1^1" °d 1*} *]5] H ^^c^. ^ o| 

• ^- 
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<28> £ 4 ^ £ 5^ *]M*f-(21)<$ 3]sfl Him ^^*>7l .^*V 

<29> «1 1^(21)^- £ 4 ^ £ 5^1 *]M ^ujtVcf, ^o V HlJE -a-Ij-^ 

^^tt al, bl, cl, dl, a2, b2, c2, ^ d2^ ^ ^^^>ZL ¥ 

7fl^ ^- Als. Mft x}6\ (difference)!- 7fl^«H tijin ^Jr^ 

cf. £ 4«fl ^1, ^ 3# Hl^JL Do^r £2^3^: ^ th 

5££ «g<H*l 4lJL#£] ^ ^IJ:, ^ al+cl ^ bl+dl^ 

^^-o. v) Mi s}.a\ <£o]x)JL, vfl* H]jilAl^ Di^r S. 5<^1 H><2]- ^o] , ifl^ ^ 

#-f*3.-?-El <*o}*) ^\SL^2] ^ AljL, ^ a 2+c2 «J b2+d2^) ^-tf* 

<3l> ^<^«.(1)7> t^£l(100Hl S^* 3^ afl eflo]^ al^- 5L 6 ofl 

7Wtt ^^3.(100)7]- S]^S]7l nfl^-ojcf. 

<32> = 7 a. <fl# *]M*f(22W S]*fl <2<H*lfe ^ <fl# tilJEAlJ: Di i(- 5>]^ Hi in. 

Do!- iL<^4. ^ ^££r «J 405nm, 7fl^#(NA) 0.85, sq*l 

(TP) 0.32°|tK o]§> zLEfl^-i-ol <go^ ^ S.^- ^-«a*>Cr. 

<33> ^ < 3^(l)7} — ^-i" ^« nJN^ vfl^r ^ wl Di £ ^ 3# HlmAiJ: 

<2^ HjjEAlJr VqQ ^ HljEXIJ: Di^ ZJZ}- A>o] ^a. ^ S A>Ol ^ ll. 
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«- ZLS^T)] ^cf. *1 BU^I Do^ ^ *]M*\S. Di^ 

£r ^3. i&tfl7> ^cf. S>]^ <^ ^1 12 a] ^ Do^ efl^ 1/2 B^ ^ *1 (TP:Track 

Pitch)!- *Mlk nfl o^l €4. tj-nv, eflig Sol ool s)^ Al^jq- 1/2 3Z) ^] 

* *]H-7Hr ^#°] «Jr=^l ^l^ ^ 21*11 £Mi ^7} ^ <r SI 

cf. <qa «1 ji^is: Do^l Bfl^ 0^ ofl vfl^f wIje-^^ Di^l %M ^ 0 

7> &-gr 7}&t±. 0} R S ^o]^JL ttuf. 

<34> E 8^ Rs ^4 efl^l^ €H^1 #7\m B<^^r zl eH B °1 4 . 

<35> £ 8-8: #3^, Rs ^ efl^^ iHfif #tH1 01^ <£ - 01 cf. ^, 

< 36 > i] Hfld^ - k *Rs, kfe wl^l^ 

<37> 9 ^ 10^ cf^^V Rs ^ ^11- Ji^^r HEflH#olcl-. o^H R S 

<38> £ 90^ ( a )i=. T^B^(Detrack)4 Rs B^tJ-. clS^^M ^-¥-(1) 

7} H^* ^*«M 7>el^l4. ^, a J B^l 

1- tW. 0^ $ EB« ^ofl Ol^ ^ ddl, dd2, dd3^ «J 

3*1 *H ^^flS n ^£.7> 34. 10% TP^r 

U J 3Z)^1 10% ^tt4. -£ 9^1 (aHl 

ttML'S, Rs ^ ^B^<H1 7^ <3^-t- «3-^l #,g~g. <£ ^ 014. 
<39> £ 90} ( b )^ ^^(Defocus)^ Rs ^ ^Tll* Ji^^cf «j <£]-¥- 

(1)<SJ elicit «jo] i^^ 7 > ^^-^ O^r afltfls. B7^€ ^-fl-, ddfl, ± 
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df2, ddf3^ ^^^7> o]^\± ^JE* ^^1^ ^tfls. zl ^£.7} HCf. £ 9^ (bH 

4 = ^, Rs ^ c^tH^S. 7-1^ <y- - oicf. 

< 40 > £ go} ( C )^ €B(Tangential tilt)^ Rs iL^^4. £ 9^ 

(cH 14213, r s ^ €H^l£ 7\St\ ^-g-i: ^ 

<4i> s. 90) (d) ^ ¥^11^- Rs ^r^ll- 0* 7l^o.S. dtl, dt2, 

dt3£r ^)7} 2)*)*}^ &o] 3^ ^7} ^cf. 5L 9^ (dHl 4 

<42> £ 102] ( a )^ s, go] ZL^SJ- ^-zi, £ 10S1 (b)^r 10% TP^l °fl 

efl^H tB^ Rs &3 #7fl* iL^^^l-. £ 10^1 (bH tcl-H^ cI^bp o. Rs 

(1)7} J=e»^ r s &-jr ?§-n 'Eflc]^ ^ ^ &^§: 

<43> £ 11^- 3^*1 Eflcl^ 1iH&^ >£3H1 4§ ^ tilJS^l^ DO ^ 

# ifl>tf wlsAli Di^l ^^-1- iL<^^ ZLEflH^l^. 

<44> i ll^l ( a )^ efl^ tS7} -1.0 ^ ^^^1 ^ yliH^l^ Do ^ 

«1 JH^l^L Di# J£<^4, ^ 3# fl^J: Do^l 0<£ *H Rs ^ <£ 

^ 7>^* ^ SJcf. ^, eflul^ -1.0^1^ Rs 7}*}cf. 

<45> £ ( b )^ eflcl<a 0 nfl <2<H^ ^ ^ V WliSAl^ Do ^ ifl^ 

# Dil- B<^t}, wIjuaIs Do^l elM 0^ ufl r s ^ 0 
°J* ° a v ^ 5W. ^, 2fl^^ ^B 0°1^ Rs 0^>14. 
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< 46 > £ no^ ( a )^ 2flc^ ^ B7 |. +i.o 5L<U nfl <2^ ^ tilJEAls Do ^ ifl^ 

wliHAls DiS Ji<^4, ^ 3# *l3Z*±3L Do^ eflt 0^ «fl R S 

3 ^ 7>^ ^ ^4. ^T, 2fl^^ US + 1.0°1^ Rs ^ ^ &-§- 

<47> £ 12^ H^J *1iL alHft i = ^l?lol S^j* tij-^-^A^ ^ eflq^ 

ofl <£c^i=, <^ tilJi7A)Jr DoSf ifl*^ tilJEAlJl Dil- 

<48> £ 12 S1 ( a )6fl ixfsig ) ^h 7 } _ 10 £^ nfl <5]^ <^V tilULAlJr Do ^ vfl 

^ ^ tilJU^l^ Di» Hf4, efl^^ ^H7> -1.0 51 ^ *)1 ^ HlSA]^ Di 

<49> £ 12^1 (b)^ aflc^ 1E71- 0 JE^ «fl ^ WlilAls Do ^ ^Jj\4f *]M 

Dil- H^t}, efl^^ 0 nfl tfl^ «]av wliH^lJl Di^ ^l^S-H 

<50> £ 12^ ( c )^ 5fl^<g ^H7V +1.0 £^ nfl o}o]t± <2}^ o^T- K}5ZX\3_ Do ^ ^=§=. 

Hlia^iJ: Dil- Ji°^4, Hfl^^ +1.0 ^ tfl«§^ HluZ^ls. Di£] 
^l^^H^ ^r>c+ oflifs^^ efl^ ^ oj-efl ^o.s flr}. 

<si> 51 12^ ZLeflHl- 4^ ^ a] 12^1^ Do7> 0^ ^ Rs 3^ ^s}^ 

£ 11^ zl^J4 ^-^cf. cf^, £ i2oll 4^, -£-H^-Jl ^ 

# neflH^ vfl* 3# tiling Di^ ofl^^^ 

<a*i3LH£] efl^t ^ ^1^-^^- 7 l^ s Eflc^ fE f ^ ov ^ ^ 
cf. ^fl^ al^Al^ Di o^ ^^-^-^a^l SB^ ^^^l(3i|H-^-5i]H^^ ^7i^)Sl 
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<52> IB ^#-^-(22)7> efltq^ 3#*flMm, £5}ola( 2 )H 3^ Efltq^ |e 

2-^ ^!lt ^*Rr ^5fl *\ZL A>-g-£]^ « 0 >^-§- ZLCflS. T &4 

. <tfJL» ^*Rr ^ 7f^l^ ^ 6lo ES ZL^l tfl^ 

<53> ^- 7 1*V ^ 7] ^ s ^ tt]-e}- 5flc]^ ^^§>^ ^Tg^ ^ 

<54> £ 13 ^. .a Mj-t^ Wf^^ ^JAHH gfl^.g ^ B ^ n ^ o. ^) 

JLl" al, bl, Cl, dlS^-Ei <£o]l\ Ajjr al+cl * b l +d 10| Hjiil^H 4^ £| 

A o v hIjeaIs Do* 1301^1). cf-g-^S, i£ cfo] o_c^ ujjs. ^^-h. 

l-ofl 4§fl Aljgr-g. a2> b2 , C 2, d2S^E^ ^ aijt a2+c2 ^ b2+b2^1 Hi 

Hl^H tfl€* <>}^- aliSLAiJr Di ^. <g ^^(1302^7)1). p>x1bvo.^ j e1 ]oix-] ifj o] c^a. 
(100H1 H^-i- till <£<H*m 4^ ^ tilings Do4 vfl^ 

Jl Di-1- 7}^S. Eflc]^ ^#tVcK 1303^7^1) . 1303^711^ <2^ ^^S. Do 

^ &°1 0<Q nfl AJ- 7 | ^ <^ aliLAljr Di o, efl ^ ^ R S # olo^o] ^ j ol^ 

Rs wl^l^ k# efl4<g lE f « 0 >^ ^ 7>^^}4. 
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^3 EL5}°)*(2)^ ^#Ei , DVD #iilM<H ^ tq^3 7l^-/^A§^- 

Di ^ ^Aj- 01 Jil A] ^ Dol- 71 EflcJ<£ ^ ol^ ^ ZL 

7 > ^l^^cf. ^1, efl^^ IE! ^#*>7l ^fV 71 ^&o.g- Af-g-il^ 

Rs ^ t}€- ^H^, ^iTii, ^1, E^Af IB^] t^o) 
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1] 

(a) £S ^o] sq^ ^jf-s-^ ^sfl al, bl, cl, dl 
S-^-B^ ^ al+cl ^ bl+dl^ tilia^>o^ <fl# wlH^lJ: Do« "g^- # 

31; 

(b) #71 ^§ IS q-o]^.^^ ifl^ o^sfl Al^-i- a 2, b2, 
c2, d2S-^-E^ ^- a2+c 2 ^ b2+b2^ ^<M: «1 ill *fl^ wlm^lJl Di«- 

(c) 'U°l -8-71 t^^a<Hl <8^€ H^-i: >8-7l ^ 
til^l^ls- Do^ ^-71 fl># alSAis Di# 712.S. eflt^ #7fl# 

2] 

*fll*cN 

^"71 (c)^m 

(cl) #7) 3R V tiliHAls Do^l iSflH-SM 0<H nfl ^ «12^JI Di 

^ ^11 t Rs» tHl" 0 !^ ^7411- S^rRr ^ ^HJilS. ^ . 
[%^^ 3] 

#71 (c)^T^l^ 
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(c2) Rs 3H1 til^l^S 2fl^<g <g^r #7fl# i^SRr 

i^^mj- 4] 

^-71 xfl^ ^r%^ ^ *\*}^ 7>*H. ^-71 vfl^ 

^s. £:n, ^-71 ^Jf^ ^^5] ^-71 HUH 

el- <£s] ^o]^ ^-71 ifl* ^r#^ #71 tq^a^ ^JlS ^ 

€ E>^^ ^^1^4 *1 7 A^r ^ « 0 >^, 

[^T 1 * 5] 

6] 

7] 
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^ aIJl al+cl ^ bl+dl^ wlSSH <2]4§? tilJ2A]j: Do* £31, -tf 

7} S.S- nH-SLS.^ tfli ^^-w-s-ofl o^fl ^^-^ A]jr§ a2> b2, c2, d2S.^-Ei 

^ ^ a2+c2 ^ b2+b2£] wj^H til^J: Di# ^tt ^>JJ- HlS 

eflol^ 13} ol #7} ^^h^I "fl *]M*f*H o]sfl <g 

^^1^ -^71 Sl]^ 5]^ *]5L4\sl Dosf #7l ^ aliH^l^ Di» 7l^^ eflc]<g 1 
HI ^Mb IB B^*Hr 3^ ^HJiLS. ^ 

8] 

^71 IB 3#-*Rr 

#7l <fl# tiliHAljr Do ^ efl^t fto] 0 <a ttfl ^-7] ifltf tilJU^ls Di^ efl 

9] 

^-71 ^B 

9^1: 0 J Rs til efl^^ IB <S^r ^HJiLJL ^ 

[^^J- 10] 
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^7] ^ 9)Sr ^%^o) 7>*M, ^7) ifl^ 

Ais. ^JL, ^-71 2)^r ^^^^ ^-71 t^a^ «o v ^l ^r^^-S ^£ 

11] 

^"71 ufl^ -1*} «J £ 1*} «J<2] «JJ=L # ^^>7il4 ^#*>*1 ^~ ?A"k 
[^^■sj- 12] 

13] 

»1 7^- ifl*l X)12%> # %H1 4^ efltm IB ^# #*l7> #*}-^ v)+3. 
[^^■% 14] 



21-18 



1020020040401 



^ 2003/4/18 



[5. 1] 



100 



ZX 



— 1 



21 



22 



2] 

t 



a1 


a2 






d1 


d2 



b2 


b1 






c2 


d 



[£ 3] 




w 1*1- a 



4] 

a1+d 



b1+d1 



Do 



21-19 



1020020040401 



§^ 2003/4/18 



IS. 5] 



1 — ^ 










1 — — 



Di 




BE 



[£. 7] 




-1.0 -0.5 0 0.5 1.0 

RADIAL TILT 



21-20 



1020020040401 



#^ 2003/4/18 



[S. 9] 



Rs 



(a) 



Rs 



(b) 



» Pi WHEN Po^IZZ: 



DETRACK 



DEFOCUS 



(c) 



Rs 



(d) 



■ Dl WHEN Do^I 



TANGENTIAL TILT 



THICKNESS 



[£ 10] 




-1.0 -0.5 0 0.5 1.0 

RADIAL TILT 



(b) 

Rs 




-1.0 -0.5 0 0.5 1.0 



RADIAL TILT 
WHEN DETRACK 10% TP 



15. ill 




RADIAL TILT=-1.0deg. 
(a) 



RADIAL TILT=0 

(b) 



RADIAL TILT=+1.0deg 
(O 



[51 12] 




RADIAL TlLT=-1.0deg. 
(a) 



RADIAL TILT=0 
•• (b) 



RADIAL TILTfh-1 .Odeg. 

' " ■ (c): ,; ";L, 



21-21 



